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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a wide-range voice 
which is easy to hear by a small-sized, lightweight transducing 
element by arranging a driving coil having a magnetostrictive 
element in its center and providing an annular magnet outside. 
SOLUTION: A The driving coil 4 wound around a bobbin 3 so 
that the magnetostrictive element 1 is in the center is arranged, 
and the annular magnet 7 is arranged outside it. The annular 
magnet 7 is clamped by a 1 st discoid magnetic body 2 which 
has a hole bored along the up-down direction and a 2nd discoid 
magnetic body 5 which is in contact with the magnetostrictive 
element 1. Further, a magnetic member 9 is inserted into the 
hole bored in the 1st discoid magnetic body 2 and abuts against 
the magnetostrictive element 1. Further, those are put in a case 
6 across an elastic member 9 to constitute an electro- 
mechanical transducing element. When the annular magnet 
applies DC biased magnetization to the magnetostrictive 
element 1 , the magnetostrictive element is driven to generate a 
voice which has no resonance point and is stable in a low to a 
high frequency range. Consequently, the electro-mechanical 

transducing element which is small-sized and lightweight and has high transduction efficiency over a 
wide range is obtained and an easy-to-hear voice is obtained. 
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. * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The drive coil by which the coil is carried out the core [ rod-like magnetostrictor and this 
magnetostrictor ], In the bone conduction type voice transport unit equipped with this drive coil, the annular 
magnet arranged around said magnetostrictor, the disc-like magnetic substance of two sheets, the elastic 
member, the case member, and the magnetic member The upper and lower sides are inserted into said 
annular magnet with the disc-like magnetic substance of two sheets, and the hole along which the magnetic 
member which contacts said magnetostrictor passes in the core of the disk of one of these is provided. The 
bone conduction type voice transport unit characterized by applying the fixed pressure to said 
magnetostrictor by minding an elastic member between said case members and magnetic members. 
[Claim 2] The bone conduction type voice transport unit according to claim 1 characterized by applying the 
fixed pressure to said magnetostrictor by making the bottom plate which formed the male screw in the 
female screw section prepared in said case member screw. 

[Claim 3] Claim 1 characterized by being the bone conduction type voice transport unit which has 
Tb0.3Dy0.7Fe2.0 crystal as magnetostrictor, and the fixed pressures applied to said magnetostrictor being 
35 thru/or 45kg/cm2, and a bone conduction type voice transport unit given in two. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electric machine sensing element which changes the 
electrical signal which changed voice in detail into the machine signal which joins the skull which a hearing 
impairment person can catch about the voice transport unit used as hearing aid for hearing impairment 
persons. 
[0002] 

[Description of the Prior Art] Usually, the eardrum moved by aerial vibration, and human being's voice was 
transmitted to the brain by having made into the signal the electric pulse generated by oscillation of the 
eardrum, and recognizes voice. Generally, since said eardrum does not function normally, voice has stopped 
being able to catch a hearing impairment person easily. 

[0003] However, although the eardrum does not function on a hearing impairment person normally, he has 
much those who can recognize voice by adding a mechanical oscillation to a skull etc. Then, the bone 
conduction type voice transport unit which makes voice recognize is used as hearing aid by changing into a 
machine signal the electrical signal which changed voice, and adding an oscillation to a hearing impairment 
person's skull etc. 

[0004] If the approach of changing an electrical signal into a machine signal is divided roughly, it can divide 

into the resonance mold using resonance, and the dissonance mold which does not use resonance. 

[0005] However, although the dissonance mold which does not use resonance has comparatively flat 

frequency characteristics, electric machine conversion efficiency is seldom [ general ] used bad. 

[0006] Then, the bone conduction type voice transport unit currently conventionally used as hearing aid has 

a resonance mold in use. 

[0007] The electric machine sensing element in the bone conduction type voice transport unit of a resonance 
mold is the method generally called electrodynamic type, fixed the moving part which vibrates a skull etc. to 
the coil section which inputs an electrical signal, and has changed the electrical signal into the machine 
signal by installing a magnet in the core of this coil section. 

[0008] Although it can add a forcible oscillation to a skull etc. even if the electric machine sensing element 
in said resonance type of bone conduction type voice transport unit is a small electrical signal in a certain 
specific frequency resulting from the mass of moving part etc., i.e., resonance frequency It is very hard to 
catch the voice in this frequency band, and when the worst, it will become impossible to hear it for a user, 
since only a feeble oscillation can be added to a skull etc., if it is in the frequency band which separated 
from resonance frequency. 

[0009] Since what is necessary is just to make high kinetic energy which moving part has in order to add a 
forcible oscillation to a skull etc., if acceleration is increased or mass of moving part etc. is enlarged, kinetic 
energy will increase and a forcible oscillation can be added to a skull etc. 

[0010] However, an electrodynamic type electric machine sensing element has the problem that the standup 
property of the moving part by inertia will get worse if it is difficult to obtain big acceleration and mass is 
enlarged, and conversion degradation by the high-pass area part will mainly get worse as a result. 
[0011] 

[Problem(s) to be Solved by the Invention] In order to solve such a problem, the electric machine sensing 
element of the structure shown in drawing 5 is proposed. 

[0012] 2nd coil section 41b of the same structure as 1st coil section 41a with the coil 45 by which the coil 
was carried out to the bobbin 46 is connected to a serial, and it has the structure where the electrical signal 
which changed the sound signal from the signal input terminal 42 can be inputted into said 1st and 2nd coil 
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-sectioiis 41a and 41b. 

[0013] Furthermore, the magnet 43 is ****(ed) by the 1st magnetic substance 44 and 2nd magnetic 
substance 47 which have been arranged so that said 1st and 2nd coil sections 41a and 41b can constitute a 
parallel magnetic circuit mutually. 

[0014] Moreover, 1st coil section 41a and 2nd coil section 41b are connected to 1st movable side 48a and 
2nd movable side 48b, respectively, and said movable side is being fixed to the case 50 on the screw 49, 
respectively. 

[0015] Therefore, since one case will be vibrated with the kinetic energy in which the two movable sides 
have the coil section and a movable piece as a result in order to vibrate a case 50 by dividing into two and an 
oscillation will be added to a skull etc. by it, even if it is comparatively small mass, it becomes possible to 
obtain big kinetic energy. 

[0016] However, since a configuration is large since the coil actuator is required for two pieces, and weight 
also becomes heavy and ****** i s missing, it is hard to use as an electric machine sensing element used as a 
bone conduction type voice transport unit. 

[0017] Then, this invention aims at offer of the bone conduction type voice transport unit which is a small 
light weight and used the electric machine sensing element with high rear-spring-supporter conversion 
efficiency for the broadband. 
[0018] 

[Means for Solving the Problem] In order to attain the above-mentioned object invention according to claim 
1 The drive coil by which the coil is carried out the core [ rod-like magnetostrictor and this 
magnetostrictor ], In the bone conduction type voice transport unit equipped with this drive coil, the annular 
magnet arranged around said magnetostrictor, the disc-like magnetic substance of two sheets, the elastic 
member, the case member, and the magnetic member The upper and lower sides are inserted into said 
annular magnet with the disc-like magnetic substance of two sheets, and the hole along which the magnetic 
member which contacts said magnetostrictor passes in the core of the disk of one of these is provided. The 
bone conduction type voice transport unit using the electric machine sensing element by which the fixed 
pressure is applied to said magnetostrictor is offered by minding an elastic member between said case 
members and magnetic members. 

[0019] Here, a flange is prepared in said magnetic member, and if an elastic member is inserted between this 
flange and a case member, the pressure by the elastic member can be easily applied to said magnetostrictor. 
[0020] Furthermore, invention according to claim 2 offers the bone conduction type voice transport unit 
according to claim 1 by which the fixed pressure is applied to said magnetostrictor by making the bottom 
plate which formed the male screw in the female screw section prepared in said case member screw. 
[0021] Moreover, invention according to claim 3 is a bone conduction type voice transport unit which has 
Tb0.3Dy0.7Fe2.0 crystal as magnetostrictor, and offers claim 1 whose fixed pressures applied to said 
magnetostrictor are 35 thru/or 45kg/cm2, and a bone conduction type voice transport unit given in two. 
[0022] 

[Embodiment of the Invention] The method of using magnetostrictor for one of the approaches which 
changes an electrical signal into a machine signal is raised. 

[0023] If an external magnetic field is made to act on the magnetic substance, elongation or a contraction 
will occur in the magnetic substance. This is called magnetostriction. Magnetostriction is conventionally 
applied to the object for variation control or the actuator for actuation, various sensors, etc. Although the 
amount of magnetostriction of magnetostriction is very small, it has been the description that it is 
dramatically strong, the driving force generated by magnetostriction, i.e., kinetic energy. 
[0024] Practicability is highly used abundantly for the magnetostrictor in which it has Tb0.3Dy0.7Fe2.0 
crystal as magnetostrictor which raised ,the amount of magnetostriction in low magnetic field strength 
although it is required fundamentally that the amount of magnetostriction of magnetostrictor should be 
large. 

[0025] Although it is known that change will appear in the amount of magnetostriction if ****** i s 
generally added, magnetostrictor applies a fixed pressure to which the amount of magnetostriction becomes 
the largest at this magnetostrictor, installs a drive coil in that perimeter, and impresses a direct-current field 
with a permanent magnet etc. Then, the electrical signal which changed voice into the drive coil is added, 
and this magnetostrictor is driven. 

[0026] Since driving force is very strong though the amount of magnetostriction of magnetostrictor is small 

as mentioned above, a forcible oscillation can be given to a skull etc. 

[0027] 
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* [Example] Next, it explains to a detail further using a drawing. 
[0028] The sectional view of the electric machine sensing element in the bone conduction type voice 
transport unit using the magnetostrictor which starts this invention at drawing 1 (a) is shown. 
[0029] The drive coil 4 by which the coil was carried out to the bobbin 3 the core [ magnetostrictor 1 ] is 
arranged, and an admiration-like magnet is further arranged on the outside. This annular magnet is ****(ed) 
by the 1 st disc-like magnetic substance 2 which is in contact also with the 1 st disc-like magnetic substance 2 
and said magnetostrictor 1 which prepared the hole focusing on the upper and lower sides. 
[0030] Moreover, the magnetic member 9 was inserted through the hole established in the 1st disc-like 
magnetic substance 2, and it is in contact with said magnetostrictor. Furthermore, these whole is put into a 
case 6 and an electric machine sensing element is constituted. 

[003 1 ] Here, between a case 6 and the magnetic member 9, the elastic member 8 is inserted so that suitable 
****** for said magnetostrictor 1 may be added. 

[0032] DC magnetic deviation is added to magnetostrictor 1 by the magnetic circuit constituted by the 
annular magnet 7, the 1st disc-like magnetic substance 2, the 1st disc-like magnetic substance 2, and the 
magnetic member 9. 

[0033] Thus, the amount of magnetostriction of magnetostrictor 1 and the relation of magnetism which were 
constituted serve as a hysteresis curve as shown in drawing 2 . 

[0034] Since DC magnetic deviation is added to magnetostrictor 1 with the annular magnet as mentioned 
above, the operating point will move to a B point and magnetostrictor 1 can be driven in that 
magnetostriction operates to linearity. 

[0035] The frequency characteristics of the earphone mold bone conduction type voice transport unit 
(conventional example 2) using the conventional electrodynamic type electric machine sensing element 
mentioned above and the bone conduction type voice transport unit (conventional example 1) using an 
electrodynamic type electric machine sensing element with the coil actuator required for two pieces which is 
this advanced type, and the bone conduction type voice transport unit using the electric machine sensing 
element concerning this invention are shown in drawing 3 . 

[0036] In addition, measurement of the acceleration shown in this Fig. measured the amount of the 
maximum conversion of magnetostrictor by laser light, and since it was changing in proportion to the signal 
concerning a drive coil, this amount of conversion was computed by differentiating the second degree of the 
amount of conversion. 

[0037] From this Fig., although the bone conduction type voice transport unit using the conventional 
electrodynamic type electric machine sensing element vibrates forcibly in the resonance point, if it separates 
from it from the resonance point, it will serve as a feeble oscillation, and the voice of this frequency band is 
understood that it is dramatically difficult to hear it. 

[0038] On the other hand, since the bone conduction type voice transport unit using the electric machine 
sensing element concerning this invention does not have the resonance point, but is stabilized from a low 
frequency field in addition and can obtain big acceleration, it can hear the voice stabilized ranging from the 
low frequency field to a RF field. 

[0039] Drawing 1 (b) is the sectional view showing other examples of the electric machine sensing element 
in the bone conduction type voice transport unit using the magnetostrictor concerning this invention. 
[0040] Although it is equivalent to the example of drawing 1 (a) to drive magnetostrictor with the electrical 
signal which arranges a drive coil 4 and the annular magnet 7 focusing on magnetostrictor, adds DC 
magnetic deviation to said magnetostrictor by the two disc-like magnetic substance and magnetic members 
10, and joins a drive coil, the bottom plate 13 which prepared the female screw section in the case 12 which 
inserts these whole, and prepared the male screw section is made to screw. The suitable load for 
magnetostrictor can be added by rotating the tongue 13 for adjustment provided in a bottom plate 13. 
[0041] ****** at the time of using the magnetostrictor which has Tb0.3Dy0.7Fe2.0 crystal in drawing 4 , 
and the correlation diagram of magnetostriction are shown. 

[0042] When 35 thru/or 45kg/cm2 are added to said magnetostrictor as******, it turns out that the biggest 

magnetostriction is shown, and this Fig* shows that it is the optimal as ****** of the magnetostrictor used 

for the electric machine sensing element of a bone conduction type voice transport unit. 

[0043] Here, although the magnetostrictor which has Tb0.3Dy0.7Fe2.0 crystal as magnetostrictor was used 

in this example, other magnetostrictors may be used if a forcible oscillation can be added by the drive coil 

[0044] 

[Effect of the Invention] Since this invention enables it to be a small light weight and to provide a 
broadband with an electric machine sensing element with high rear-spring-supporter conversion efficiency, 
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the bone conduction type voice transport unit which can recognize the voice which is very easy to hear it 
can be offered. 



[Translation done.] 
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[Drawing 3] 
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[Translation done.] 
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